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SEMICONDUCTOR LIGHT EMITTING ELEMENT, OPTICAL PICKUP DEVICE 
AND OPTICAL RECORDING AND/OR REPRODUCING DEVICE 

SONY CORP 

Inventor(s): ;IWAMOTO KOJI ; NAGASAKI HIROKI ;MATSUNAGA 
KATSUICHIRO iHIRATA SHO JI 
Application No. 09237089 JP09237089 JP, Filed 19970902,A1 Published 19990330 

Abstract: PROBLEM TO BE SOLVED: To provide an easily manufacturable 
semiconductor light emitting element capable of improving light emitting 
efficiency, reducing an operation current, and improving the reliability of the 
element and an optical pickup device and an optical recording and/or 
reproducing device using such a semiconductor light emitting element as a 
light source. 

SOLUTION: In an AlGalnP system semiconductor laser, on an (n) type GaAs 
substrate 1, an (n) type (AlxiGai-xi) i y iIn y iP clad layer 2 provided with the 

lattice inconsistency of more than 2.0 7 10 4 and less than 3.0 7 10* 3 to the (n) 

type GaAs substrate 1, an (Al X 2Gai- X 2)i- y 2ln y2 P optical waveguide layer 3, the 
active layer 4 of an MQW structure composed of a Gai z In z P quantum well 
layer and an (Al X 2Gai- X 2) i- y 2ln y 2P barrier layer, the (Al X 2Gai-x2)i-y2ln y 2P 
optical waveguide layer 5 and a (p) type (Al x iGai-xi)i-yiIn y iP clad layer 6 are 
successively laminated and provided. 
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Ttt, ni (Al.GaJ hl I n yl P^77 Ki 
2 , (A 1 x2 G a t-J i- y2 I n y2 P 3 , Stt 

i4^)Ga H I n z Pi^Ff4 a fciV (A 1 x2 
G a ,^ 2 ) I n y2 PP*|g/f 4 b , (A 1 x2 G 
a^ 2 ) ,^1 n*P#WttJi5fc&t/U:pS! (Al xl 
Ga w ) ,- yI I n yI P^7* Ki6*S, n^Ga As 
a6SH-»U"C-«(r, 2. 0X10S1 

3. 0 x l 0" 3 ^T\ CT^ii, 3. 0X10 

-4JW±3. 0X10" 3 J£JIT\ AfrWKtt* W*.tf. 1. 

<£>4§£\ ni (Al xl Ga HI ) w In„P^5yK 
12, (A 1 x2 G a !_ x2 ) !_ y2 I n y2 P#;2*ft/l 3 , ffi 
ttl4^G a !_ 2 I n 2 Pi^Fl4 a *5±V (A 1 
x2 G a ,.,2) ,. y2 I n y2 P 4b, (A 1 x2 G a 

m> i- y2 I n y2 P*IM5/^t/l:pI (A1„G 
aj H1 In yl P^7^Ki6^S»a 2 ll 
nSGaAsISl <D»^-3£* a T J: 9 < *o"C 

P5o **3, pSiGa I nPfffl|7, plGaAs^ 
^^18 11 nlGaAsSfilt?U*^ta 

[0 0 2 9] r<Z>4§-g\ nM (A I xl G a ,_ xl ) ,- yl I 
n yl P^77Kl2^J:U ? pI (Al.GaJ ^ 
I n yl P^7 7KS6IUt me>S:«ljS;i"5 (A 1 xl 
Ga,J I n yl P<£> I n#fiESU£y 1 SrSBIi5"t"S ^. 
t\zX 9*-T-^F*-fr3ft«#*.bix, (A 1 x2 G a M ) 
N In^P*»Sl3, 5*3±tf (Al l2 GaJ 
l72 ln^PHii4bi:ft rft6)t*rttfi (A l 

x2 G a ^n) ,-,2 I n y2 P<DI nffij&tty 2 SrHg-TS 
rtlCctOft^ft^ibn, Ga h In 2 Pfi 
-T-^Fif 4 a fctt, :M«*t^Ga ^ I n 2 P <D 

[0 0 3 0] r^-C, nSGaAsSfilMtStt? 
^FH^CD^t a/a i: I n ifelJ*Jt t OHflU-O^ 
T, 41\ Ga,, I n 2 P JtfP^JB 4 a 
tctoT!ftMi"5o G a PcDt&^rFe^RlliS. 

4512A, I n P^*ft-7-BBHS»i5. 8 6 8 8Atfc5 

G a A s (*^je*5. 6 5 3 3 A) k 
«Ga H In I Pll L #Fi4a(7)«ll 
5. 4 5 1 2 + 0. 4 1 7 6 X Z = 5. 6 5 3 3 
«t 9 , z = 0. 484 -Cfc5**?>, G a 0516 I n 

0 . 484 Pt^So 

[0 0 3 1 ] r.iXir»UT, :^)Ga h I n z Pt^ 
#Fi4a^, niGaAsSffill:»U^7^0i8 
WitfAa/a=l. 0X10 

- 3 cofe^S^^#-t~S^^^^> 

5. 4 5 1 2 + 0. 4 1 7 6 X Z == 5. 6 5 3 3 X 1. 
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0 0 1 

X V > z =0. 4 9 7X*fo%f)*bs G a a503 I n 
o.4 97 PtteZ* Ufc^oT, Ga^ln^it^ 
Fl4a?)\ i-iMG a A slffil {I** L-T * Of&T- 
^S^^-^ii'S^ I n^jSitzfi, Ga,. z I n z 
PS^#Fif 4 a^nSGaAsSSl 
»^<7? I nffi/SJfc z <fc 9 t>*# < ft5 0 

[0 0 3 2J — Witf, Z<DG a L _ z I n z P fi^- 
^FJf 4 a niGaAsSffilC^tt^t^^ 
fe-^^FS^, WitfAa/a=-l. Ox 

5. 4512 + 0. 4l76Xz = 5. 6 5 3 3 X 0. 
9 9 9 

J: 9 , z =0. 4 7 0tf*5^b, G a Q.503 I n 
o,47o Pt4S 0 LTc^oT, G a ,. z In^i+ff 
Fl4a^ nlG a A sXfi 1 l:»Lt^>ff 

5 I nffij&Jt z 14, Ga h I n 

, P 4T-#FJ1 4 a # n MG a A s S4S 1 t t&^S^-f 

5*-&<o I n,ffi/&J£z «k 5 fc/hS < *5 0 

[0 0 3 3] nS (A 1 

y KJf 2&&Xfpm (Al xl Ga J w In yl P? 
7 y KB 6 <E>»£\ ftfctflw, (A 1 x2 G a M ) ^2 

1 n y2 Pytm&m3, 5 is XV (Al, 2 GaJ ^ 

I n y2 PP$HJf 4 b<7)I^i:oPTt, GalnPWG 
a * (A 1 G a ) £«#*;Uxtf . JL#i<Z>G a I n 
z Pi^Fl4 a (DWfG'tffl&te^ktf'BX-Zo 
[0 0 3 4] r^T% nSGaAsSSll:^lt + 
1. 0X10- 3 ^r^l-&^t^)nI (Al xl Ga 
M ) ^In yl P^75/Kl2*3«J:r;pS (Al 5l G 
a !_ xl ) !_ yl I n yl P 9 =7 y KS 6 <D I n«J*Jty 1 , 
(Al j2 Ga,J i-yn I n y2 P3t«j6* 3, 5*5±tf 
(A 1 x2 G a !- y2 I n y2 PPf MS 4 b CO I nffijft 
Jfcy 2, 4bt/i:, Ga h I n 2 Pif#Fl4 a 
I n»ftJ*;zO**W4*<i*:*lfSi:, yl=y2= 
z = 0. 4 9 7 TfeSo 

[0 0 3 5] 5i:**SJifc:o*i ^ 

^iS^^liCj:^ A 1 G a I n P**»*U- IfOflJig* 

[0 0 3 6] :<OAlGa In P **** U-¥Sr»it 
■TifcAtCtt, CC^A 1 G a In PS*»*^^f &i 
fifc-T 5 MilJMOCVDtti:i8»*t 
5 0 ;i<Z>BSL I I I -VKft***W*«>«»4: tT 
tt, hl)yf/UT^^ f >^ (TMA) , h !J ^ f /^^ 
JJ^A (TMG) , h y (TMI 

n) , r/u^v (AsH 3 ) , y**y^^ (ph 3 ) 
£fflv\ K-J— ^•Ett^WWi: LTI4, fiilfHSe, 

* (DM Z ) Srflji^So 

[0 0 3 7] tf, i3i:$t±^:> n 

MG a A s &1R 1 ±tC. nS (A 1 xl G a ,_ xl ) ,. yl I 



n yl P^75/Ki2, (A 1 x2 G a ,_ x2 ) ,. y2 I n y2 P 
7fc3|i£Ji3, Ga h I n z Pil L #Fl4 a t (A 1 
^GaJ !- y2 I n y2 P«iS4bi^b45MQW 
WigOfSttJB 4 . (A 1 x2 G a ,- x2 ) I n y2 Pft.m 
««5 % Pi (A I.GaJ ,- yl I n rl P??y K 
Jf6, piGa I nPf^i7^o«];(;plGaAs^t 

ni (A IriGaJ i- yl 1 n rl P?y? KB 

2 , (a i x2 g a ,. x2 ) ^ i n y2 p ^tm&m 3 , gtS 

if 4 COG a !_ z I n 2 Pif#Fi4 a :fcJ:t>* (A 1 x2 
G a ,_ x2 ) ,- y2 I n y2 P m§tm 4b. (A 1 x2 G 
a t _ x2 ) H2 I n y2 P3t«^B5*bmCp§? (A l,i 
G a !_ xl ) l _ yl In yl P^7^Ki6 iwgff «*»^SE 
-&#-£;it>ixS «fc TM I n08tt*S:B16l5i-5o ft 

is, z<nh£<DTMi n<Dffi&comW*. l&jft«:JM5lw 

[0 0 3 8] BI4 tw*i-«t 5 pSGaAs^r 

t y ^1 8 (^iOSCWitf C VDSi:± 9 s i o 2 IK-^ 
S iNK*r»J*Lfc«, Ihtriyf^i:]:!!^- 
^y^LTBif^^ YJJ-fWfcw** 1 2 Sr«rit 
i"5o Z(D^^? 1 2 ^^y^l?-*** t fC 

ffl^T, h3iy^^^*^J:9 pi (Al xl Ga 

,. xl ) t . yl In yl P^77 K»6W***l«0Ojfc*«>» 

£tLX*=.y^>?irZ> 0 rixKio-c, pS (Al xl G 

a !- xl ) !- yI In yl P^77Ki6 (7>±JiSl5, plG a 

I n P^Jf 7*S«fctf pMG a Aa^y^lB^ - 

[0 0 3 9] m 5 tZ.^-T «t 9 \Z % ^y?->ff-v* 

* h^W^SBCOi^ffliJOfflS^tCnSJG a A s MWi^m 9 

SrMittMOCVDSi: J: ^^S^it^o 

[0 04 0] 

EHl-*i"«t 9l-, pSGaAs^t^T'fSioi 

n at«!Wi 9 «?^ffil- p «IW i o&Mf&lrZk 
bt>\z, nSG a A s l w'SIl: nllffi 1 1 Srf 
j£-f£o J^±(^J:9> Bttti-4B*f*3l«a^A 1 G 

[0 04 1] ±S© J: 5 ftfci w» l ©J!1S» 

MRlZintf, nS (Al xl GaJ , 7 ,In yl P^7 
>y KJB 2 , (A 1 x2 G a !_ x2 ) !_ y2 I n y2 P3t*i8t/l 
3 , Stt/f 4<7?G a ,_ z I n 2 PtT#Fl4 a Soitf 

(A 1 x2 G a lni2 ) i- y2 I n y2 PPtiiS 4b, (A 1 x2 
Ga,J !- y2 I n y2 P3tiSl5*bi;i:pI (A I 
xl GaJ , yl In yl P^7^K|6^, nlGaA • 

siSll:»Lt-«l:, Wxitf, 2. oxio^l 

3. 0X10ST, $?Si^(4. f^^lt\ 3. 0X10 

- 4 w_b3. oxiom mint. i. 

Oxio-W?FI^S:t«-tl:<}:^ nS (A 
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l^GaJ !- yl I n yl P?7y KJB 2 J; p £i 
(A l xl Ga hl ) ,. yl I n yl P^7^ K« 6 

[0 0 4 2] «i#fc!B6^i:t5fcfti:, nS 

(A l xI Ga J t _ yl I n„P^77 Kg 2 , (A 1 
x2 G a ^o) ,. y2 I n y2 P 3t««Ji 3 , Sttg 4 CO G a 
,.,1 n z Pir#Fl4 a*3±t/ (A l i: GaJ 
,_ y2 I n y2 P 4b, (A 1 x2 G a { . x2 ) ^ I n 

rf PX*M546tfl:pI (Al.GaJ l7l i 
n yl P^7S/K!6^ nSGaAsSfill:»U- 

A a / a = + 1 X 1 0-W^«rtt5* 
T-<^ . A a/a = +3 X 1 0-W^^#t5i 

Aa/a=0 (fe^S^LTt^) ^ttff 

tztt, lDs/h§fc5 3 0mttAU 

/Co r.C9»£\ A a /a ^OOslft-eii^tflilfO 
%-C*>ofc<Dfc:#LT, A a /a =+3. 0X10^ 
*-=F-e»-&*»3ftS|«n±L, Aa/a=+l. 0 x l 0" 3 

^ss^-efatsi? i o o%twifiv^*&*i: ftofco m 

tt. p§y (Al xl GaJ H1 In„P^?y 

K«6^S, nSGaAslSlC^LTffiWI^t 

[0043] Lfc^oT, COjIliS^ftSlwctn 
^i-ffiifc-rs w <b Kitl" 5 Z k S<o 

t\ AlGal nP|¥i*l--f^»i)$^fi-l:^ 

l G a I n PJR^Wflc I If ng (A I xl G 

a j- xl ) ,- yl I n yl P ^ 7 5/ KJ1 2 , (A I x2 G 
a,J ,- y2 I n y2 P7t»«i3, gtti4(OGa H 
I n z P4^-#FJi4 a *3J:t/ (Al s2 Ga w ) ^ 
I n y2 PPt§gg 4b, (A 1 x2 G a ,_ x2 ) !_ y2 I n y2 P 
*IM5 4 6)W:pl (Al.GaJ ,- y ,In yl 
P?7yKi6 Ic— * * v * 5 ?&J#P 

[0044] z<D^m<om2com^mm^^^x 

a I n P*#SHM8**-7-lC*3t^-Ctt % nS (A 1 xl G 
a t . yl I n yl P??y K«2feJ:tf pS (A I Bl 
G a lrsl ) t _ yl I n yl P ^ 9 y Kg 6 tf, niGaAs 

mmiizKLx. -m\z, mz-H. 2. 0x10-^1 
3. oxio-w, 3. 0x10 



" 4 W±3. OXlom JUW&fcli. 1. 

oxio-^wi^^ttri^o -<d4§£\ (a 

I x2 G a ,- y2 I n y2 P %ff SJI 3 , 5 *5 ± gf£ 
14(1 MifinSGaAsSSl <i:^S^lt^ 

[0 0 4 5] :w^2^1ili:J:ot i t), SH<oH 

[0 0 4 6] ftl:, r.OJ8WO*3 03i*«««-ot^T 
BiK1-5o 1"**?%, r(0»3W|ISfi^J8t3j:5A 1 G 
a I nP**SW*J83ft*^*5t^-Ctt, pSH (Al xl G 
ai _ xl ) ^ I n yl P ? 7 y Kl6/5\ nSGaAsS 
«l{r#LT, 2. 0X10-W3. 0X1 

0" 3 JWT, Witf, 3. 0X10-^13. 

oxiom l. oxio- 3 

<Dte^Fg-&£*U nS (Al.GaJ hl In 
yl P^7^K!2^ nMGa AslSlMtt, IJSJ 
*Lf£, -1. 5X1 0" 3 &i±-2. 0X10W, 
igClte, Mfctf, -1. 5X10" 3 £Ui-3. 0X10 
" 4 tAT, fflaiJi. -1. OXIO'W 

^^LTl^o r<0#£\ (Al x2 Ga J 
,_ y2 I n y2 P7t«KS3, 5*3itfJStti4lt «*.tf 
nSGaA s StE 1 £ fc^S^ L-Tl 

[0 0 4 7] niGaAsSSlCSU- 
1. 0 X 1 0"WT>fi^*tt5 nS (A 1 xl G a 

^ I n yl P^7* Kg 2 CO I nfcj&y 1 Ji, r. 
On§y (A l^GajJ !- yl I n yl P?7V Kg 2 # 
niGaAsSil itt^tSiS^I n»*y 1 
±9/h*V\ r^iJH^ nS (Al xl Ga 

lnsl ) !_ yl I n yl P ^ 5yK«20)I njfijSJfc y 1 
0. 4 7 0tfcS, — pS (Al^GaJ l _ yl 

In„P^7yKi6^Infi*JtylliO. 4 9 7 

hZ><nx\ RM*«»t5. 

[0 0 4 8] r.o*3 03tlt»«l-J:ixtf. mi<^*iS 

£\ ni (A 1 .GaJ ^ I n yl P^7^ Kg 2 

nSG a A s SS 1 ITv-f t^^ft^S^ 
£WU ^o, p§y (Al^GaJ i- y il n yl P^ 
?y K!2tf, nSGaAsSSlCSlt^^tt 
WI^^fCl^OT, nM (Al.GaJ 
!_ yl I n yl P^7^ Kg 2 4»"Cte, S e^J£«(wB8#-t- 
* V«aS?LO*flE*«l6< * PS (Al 5l GaJ ^ 
In vl P^7yKl6fnt Zn^WI:§imi 

fcft, ^3co*JS^fl|(cJ:4xtf, n§^ (Al xI G 
a, xl ) ,- yl I ii yl P^7^/ Kg2^*3«tt/pS (A 1 
xl G a y.J L - yl In yl P^7^ Kg 6 * Otft?W: 
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[0 0 4 9] Z<D&9iC09i4<DMffi&mZ'D\i*X 

a I nPji^lWMjfeJlfKlS^tli, pM (AlrfG 
a i-^) i_ yl I n yl P * 7 y KS 6 AS, n iG aAsS 
ffilfcttLT— tHI-, Wfctf, 2. 0X10"^±3. 
OX l 0" 3 JWT\ »5Hfctt, W*.tf, 3. 0X10-^ 
±3. Oxio- 3 JWT\ *#W»c:i4, «*Ji* l\ ox 
1 0- 3 ^^^|g^$r^LTV^o rco^, p§y (A 

1 xl G a J.,,) L - yl I n yI P^77 KS6<0 I ni&J&it 

y 1 (4 0. 4 9 7tfc^ 0 ni (A 1 

^GaJ !_ yl I n yl P^9* KS2, (A 1 x2 G a 
i-* 2 ) h2 In y2 P»i3, 5*5itfgttH4ll 
WitfnSGaAsSSltft^Ut^S. *<Ofo 

[0 0 5 0] r^JS4^*«»ttirj:ntf, pgi (A 1 

m&$m-rz>z tizzy y m\<ommwmtmm^^ 

[0 0 5 1] Z-<DftW<Dm5<DmW&1&\Zr>\^X 

SftMi-So rw*5W«»lll:J:SA l G 

a [nP^*U-fl3^tli ni (A 1 xl G a 
,_,!) l7l In yI P^7S/KS2^, n^GaAsSIS 

lC^t-c-it:, tflitf, -l. 5xiO" 3 K±- 

2 . oxi o^T, ffaiwli, «*tf , - 1 . 5xi 

0- 3 J£A±-3. Ox l 0- 4 WT, ^ffMKJi," 

-1. OxlO-^ftWl^^Ul^o Z.(Dm 
-£\ nS (Al.GaJ ,. yl I n yl P^77 K12 
CO I n,ffi/&i£y 1 (40. 4 7 0tWc ^coijr 
<3\ (A 1 x2 G a ^n) !- y2 I n y2 Pytmt&S 3 , 5 , 
St£/l4:fc<fct>*pM (Al xl Ga,.J y- yl In yi P? 
7yK|6H MtlfnSGaAsStSlirtS^S^l 

[0 0 5 2] rO»5 0*llt»tt^J:lxtf, nS (A 1 
^Ga^) l7l In y iP^5yKl2W«^tt 

[0 0 5 3] W:, r.co^^co^6co^te?Kfi|}^o^T 

MCOA l G a I n P****^— J f *r*i"WffiE|-efc 
5o r<DA 1 Ga I n P**»*U— IfttSCHiat 
*U gttJ§t*MQW«ig«:W-t-?>o 
[0 0 5 4] E6iC^:i-ct r(D»6(DHtfi^fl8C 

1- 5A 1 G a I n PS*»*U-f l:*S^tlt pS 
(Al sl Ga hl ) ,. yl In yl P^7yKl6^±l 

SB, plGa I nPfHl7fc±!> f plGaAs^t'> 

a,J I n yl P^7^ KJi6 0±JB8B, pSGa 



I n :fc£t>*p^G a A s * * y T'JB 8 Id , B 

4 if *W * ^SA Sh6wil:J:9 TKj* S n/ciirtfifcifil 

Jtltl^o ptfUI«lSl Of*. pSGaAs^f^-;/! 
8dsJ:Vffi«tA:«tti 3±tcl2tf ^xTi^o 

[0 0 5 5] ^COA 1 G a I n P Zk^fc I If »-*3^ * 

Ttt, #l*Llt\ HO^ffiMt:i5AlGa InPj 

*m»i'— ftmm^ ng (Ai.Gaj 

n yl P ^ 9 $/ KJ1 2 , (A 1 x2 G a ^ 2 I n y2 P 

3 , SteJf 4 , (A 1 x2 G a ,- y2 I n y2 
P3t*«/B533j:Vpa (Al.GaJ I n yl 
P?7yKi6^ nlGaAsS«lMU-« 
13, flfljaji, 2. 0X10" 4 K±3. 0X10- 3 £AT\ 
»igJwtt, «x.tf v 3. 0X10"^±3. 0X10" 3 
EAT, JMfcWfctt, M;Ltf. 1. 0 x i o-W^T-^FS 

IGa I nP***#l/-ftB*-e*4«)t, ttW* 

[0 0 5 6] ^ <7}?g 6 a£lfcH$ttl:: «t 5 A 1 G a InP 

1 Ga I nP**»*U-1fO||31*t64:W*ftxai3 
iO, nSGaAslSlil:, nM(Al xl G 
a !-xi) i-yi In yl P^77 VM 2 % (A I x2 G 
a ,- x2 ) i- y2 I n y2 P7t»»S 3, Ga h I n B Pi 
-r#rmt (A 1 x2 G a x-^o) w In^P»iIi^ 
b*5MQWfl|it^fgt4Ji4 , (A 1 x2 G a lnt2 ) ^ 
I n y2 P3t^&m 5 , pSlAlrfGaJ w In 
yl P^77Ki6, plGa I n P 7 *3 ±tfp 1! 
GaAs^t^^l8^ MOCVD^a^Wfi 

[0 0 5 7] W:, P lGaAs^ty^i8Jbl:3fS 

•7X^^LT, ^V&AftlCj: 9 x pSGaAs^rt 
yy'MS. pSGa I nPfMl7*3±(;pI (A 1 Bl 
G a l _ yl I n yl P^77 YM 6 CO_LJf SHC, 
ftlZB£ h*-y-t%^t\z£V), iSffiStSW l 3 Sr^fiE 
f5. &A^*^ £ U^^fc^^^y^ 

^UfcSLfcflL E16l:^t J; 9t-, plGaAs^t^ 
yjiSfeit/iBlSlyiffiWi 3^ffifcpflH««l O^r^ 
^gi-4i:tt(w, nSGaAsH£l«OlEl:nllg 

A IGa I n P**»#U— 1ftf*ii**tft. 

[0 0 5 8] rcome^^JE^fiHwintf, flJ#5g»M 
COA 1 G a I nP*¥W#U-lN-*^-C, Sl^SS 

[0 0 5 9] ±.&CDmi , 13, X4, UK 

5tfcli»60«»»:iSAl Ga I nPllSft 

-To 
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[0060] m 7 iz^-rx ? r^Ttx^^^s^^ 

0*«*l/-f 1 0 1 & LT14, _b5£^li?l , *2, ffi 

3, *4, »5*fcH:IK6^)X*»«lwJ:6A 1 G a I 
n P*¥**w-lWBv*fc*ba. rrc>3fc7^**SB 
ttSfc, !Fl 0 l^ttrttfcfcitef'-f^DK: 

^<tthi^. n co fry* j x^Dia 4Ktt3t («* 

t-A^^!)'^10 3, 1/4 ifi 
SSI 0 4, 0 5, tfcffiuvXi 0 6, ft 

*3t«kUJffl**»^ l 0 7#J:tf«*jfell£ElSl 0 8 

[0 0 6 1] :o3tr^^B48fl:*JPTIt *W 
ffru— Sf l 0 1 ^ffiltTfeLii? y — h u^Xl 02^) 
j:or¥n3t^$n, * bfcif— a^t^SJ l 0 3*: 

L ' ?&s*Mfej u yX i05fcJ:i;i/4 8StS l o 4 
yXi0 6 fc«T«***ttlfliS#Sl«- 1 o 7 KAJtt 

[0 0 6 2] Z<Dlt7*<< **W£3S«l-±tbtf* Ttai^ 
*igft:u-fl0 1 ttt, ±SB<D*i; Iff 2, SS3, 
*4, »5*fctt»6 0**S«HB^J:5A 1 G a I n P 

[0 0 6 3] **3 % JBl, SS2* 13, »■ 

4, J(S5*fcttllS6Wj81l[»li^J:6A IGalnPl 

jvdvtTv -??&w.<n%MJ£ tizmm-tz ^ t 

[0 0 6 4] W±w036W«>*l**llliwOi^'C*flcW^ 
*K *llt*J:lf«iS*^tt*<*"eWw-t'«fi', ^SU- 

[0 0 6 5] £*L, ±34^JBl -»6(0*Jfi«»»w*5V^ 
ftlt^TtcJ:v\ JRi^»3*fcf4IB6^*lft 



[0 0 6 6] Sfc, ±3*0»l^»6^jdt»tttea3V^ 
T(l ni (Al^Ga J t _ yl I n yl P 2 7 y KJf 
2 joitfpS (A 1 xl G a ,. yl I n yl P^ 7 * K 
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